Background: Despite the ongoing recommendations for breastfeeding, we continue to see a decrease in exclusive breastfeeding among Jordanian women during infant follow up visits at the pediatric outpatient clinic. The purpose of our study is to determine the prevalence, predictors and barriers to exclusive breastfeeding in north of Jordan. Methods: We conducted a cross-sectional survey involving mothers with infants six to twelve months old, at two hospitals in Irbid city in north of Jordan, between December 2016 and March 2017. Questions included demographics, feeding pattern, and reasons for non-exclusive breastfeeding. Results: Five hundred women were included. Twenty four percent of women were employed and 87% initiated breastfeeding within three hours of birth. The proportion of women with any breastfeeding and exclusive breastfeeding at six months was 76 and 33%. After multivariate logistic regression analysis, predictors of exclusive breastfeeding at six months include the mother's previous experience (Adjusted Odds Ratio [AOR] 7.9, 95% CI 4.69, 13.36) and multiparity (AOR 2.26, 95% CI 1.2, 4.28), while barriers include maternal employment (AOR 0.4, 95% CI 0. 22,0.72), Cesarean delivery (AOR 0.55, 95% CI 0.35, 0.86) and infant's hospitalization (AOR 0.44, 95% CI 0.23,0.82). Inadequate breastmilk supply and short maternity leave were the main reported reasons for non-exclusive breastfeeding. Conclusions: In north of Jordan, the majority of women initiate breastfeeding, half practice exclusive breastfeeding after birth while one third continue for six months, particularly those with previous experience. Cesarean delivery and infant's hospitalization, together with maternal employment are among the main barriers. Implementing educational programs and lactation consultant counselling together with work environment support, should be helpful to improve the breastfeeding practice among Jordanian women.
Background
Breastfeeding is superior to other modes of enteral nutrition for infants in the first year of life and has multiple benefits for the infant and the nursing mothers [1] [2] [3] [4] . This fact has been repeatedly supported by the World Health Organization (WHO), the American Academy of Pediatrics (AAP), and multiple international agencies [5, 6] .
Before the twenty-first century, it was traditional in Jordan and other developing countries in the region for mothers to exclusively breastfeed their children for at least 12 months [7] . Recently, the rate of female education and employment during childbearing age increased [8, 9] and this factor, although not well studied and supported in Jordan, might have negatively affected the practice of breastfeeding partly due to mother's short maternity leave, and partly due to limited support in the work environment to practice breastfeeding and pumping. The pattern of breastfeeding in Jordan was studied in the past [10] [11] [12] . A paper published in 2006 reviewing the practice of breastfeeding in 2003 reported that 58% of the 344 studied women practice exclusive breastfeeding (EBF), of whom one third continued for 6-12 months of life [11] . In their study, the authors found that maternal employment and cesarean delivery were the main barriers against exclusive breastfeeding. Employed women were more likely not to EBF compared with unemployed women (OR 3.34, 95% CI 1.6, 6.98) and women who had cesarean delivery were more likely not to practice EBF (OR 2.36, 95% CI 1.17,4.78) [11] .
On the other hand, the rate of breastfeeding and EBF has been rising in the developed countries. In USA, the Centers for Disease Control and prevention (CDC) annually publish a report card about breastfeeding practice in all states. In the 2014 report, the proportion of ever breastfeeding mothers was about 80% in most of the states with 15-28% of EBF at six months [13, 14] . The educational programs about breastfeeding that start during pregnancy and continue after delivery, together with the help of lactation consultants and special supportive facilities in the workplaces, have contributed a lot to this achievement. Those practices in the US were supported by public health campaigns such as the U.S. Healthy People 2010 and 2013 initiatives [15] .
We therefore conducted this study to shed light on the practice of breastfeeding in north of Jordan to determine the prevalence of EBF, identify the predictors and barriers, and make to suggestions towards educating, counselling and supporting mothers in order to improve the rate of EBF to match the WHO recommendations.
Methods
This face-to-face cross-sectional structured questionnaire survey was conducted at the outpatient pediatric clinic at King Abdullah University Hospital (KAUH), a tertiary academic hospital of Jordan University of Science and Technology, and at Prince Rashid Military Hospital (PRMH) in the city of Irbid in the north of Jordan, during the period December 2016 to March 2017.
These two hospitals in the north of Jordan provide health services to more than two million of the Jordanian population with an annual number of deliveries approaching thirteen thousands per year in both places combined, which constitute about 30% of the total annual births in the region [16] . The majority of Irbid city inhabitants are middle class families with health insurance coverage through employment. Due to the large number of births and limited resources, both hospitals lack baby-friendly postpartum units.
Participants and data collection
Mothers with infants six months to one year of age were randomly selected at their visit to the outpatient department during the study period. Using the Open-Epi program, and based on a population size of 13,000 assuming an estimated six month EBF prevalence of 50% with a 95% confidence interval, we calculated a required sample size of 468 with 5% margin of error and an expected response rate of 80%. To ensure our randomly chosen sample represented the regional population, a descriptive analysis of the sociodemographic data of the studied participants, including maternal age, parity, gestational age, employment status and previous experience, were compared among both hospitals. Using median ± SD for continuous variables and proportions for nominal variables and were found to be quite similar.
After both authors received training and agreed on the interview instructions and technique, either one discussed the survey questionnaire with the mothers. Verbal consent was obtained from the study participants.
The survey questionnaire included demographic characteristics about the mothers and their infants, maternal employment, duration of maternity leave, previous experience with breastfeeding, and patterns of feeding at birth, one month, six months and after six months of age.
Mothers who did not practice EBF were asked a direct question about the reason and given the chance to choose one or more from the list of potential reasons.
Exclusive breastfeeding was defined as the infant was fed only breast milk without any other enteral intake except for medications and vitamins. In our study, we referred to breastfeeding initiation if fed within the first three hours after delivery, while EBF at birth refers to the first 48 h after delivery.
Data analysis
Statistical analysis was performed using IBM SPSS statistics version 23 and Microsoft Office Excel 2013. Descriptive statistics was used to summarize the sociodemographic characteristics of the study participants and the prevalence of exclusive breastfeeding. After identifying the factors affecting EBF using univariate regression analysis, a multivariate logistic regression analysis was performed to identify factors associated with EBF within 48 h after birth and at six months. With p ≤ 0.05 chosen as the level of statistical significance, Odds ratios (OR) and their 95% confidence intervals (CI) were calculated and reported.
Results
A total of 620 eligible women were approached to participate in this survey during the study period. Five hundred were included in the analysis as 20 declined to participate and 100 were excluded since their babies were younger than six months at the time of interview. Table 1 summarizes the demographics and 62% of women were delivered vaginally and 38% by cesarean section. The rate of maternal employment was 24% with an average maternity leave of 70 to 90 days. Eighty nine percent of the included babies were born at 37 week gestation or more. Twenty three percent of the women were primiparous, and 41% of mothers had an experience of EBF with their previous children.
The proportion of mothers who initiate BF within three hours after birth was 87%. The proportion of EBF at one month and six months of life was 47 and 33% respectively. After the age of six months, nearly half of the mothers were not breastfeeding at all, and less than 10% were practicing EBF ( Table 2) .
As shown in Table 3 , previous experience of EBF was associated with a higher proportion of EBF in the first 48 h after birth (75% vs 34%), while Cesarean delivery and infant's admission to the hospital were associated with a lower proportion. The proportion of women who practice EBF within 48 h after birth was not affected by maternal age or parity although higher EBF was noticed among multiparous mothers. Maternal employment status did not affect the proportion of EBF in the first 48 h after birth. However, at six months, the proportion of EBF was much higher among non-employed mothers (39% vs 15%).
After identifying the factors affecting EBF using univariate regression analysis, a multivariate logistic regression analysis was performed to identify factors associated with EBF within 48 h after birth and at six months. Mother's previous experience (AOR 7.9, 95% CI 4.69, 13.36) and multiparity (AOR 2.26, 95% CI 1.2, 4.28) were the main predictors of exclusive breastfeeding at six months, while maternal employment (AOR 0.4, 95% CI 0.22,0.72), Cesarean delivery (AOR 0.55, 95% CI 0.35, 0.86) and infant's hospitalization (AOR 0.44, 95% CI 0.23,0.82) were the main barriers ( Table 3) .
The main reported reason for non-exclusive breastfeeding was inadequate milk supply (53%), which is a subjective perception made by the mothers and their families. Sixty five percent of the employed mothers stopped breastfeeding completely or partially at the end of their maternity leave. Mothers reported the lack of enough time and absence of worksite private places to pump during the work hours to be the main reasons. In addition, the inability to have their nursing infants accompany them to the work place in the absence of local daycare centers has limited their opportunity to continue breastfeeding (Table 4) .
Discussion
Despite the bulk of evidence emphasizing the benefits of EBF in the first six months of life, women continue to practice differently. In our study, the prevalence of EBF is positively associated with previous EBF experience but negatively associated with cesarean delivery and maternal infant admission to the hospital. Exclusive breastfeeding at six months was also affected by parity and maternal employment. Eighty seven percent of mothers initiate breastfeeding after birth but nearly 40% also supplement their infants with formula.
The continuation of breastfeeding (76%) and EBF (33%) declined by the age of six months, particularly among employed women. These numbers are consistent with studies from other countries in the Middle East region, but remain far from the target set by the WHO, AAP and other international health agencies [5, 6] . Breastfeeding practice in Jordan was studied in the past. In 2006, Khasawneh et al. reported that 89% of women initiate breastfeeding after birth, the proportion of women who practice EBF was 58%, of whom one third did so for six months [11] . About two thirds of the mothers participated in that study continued to breastfeed for more than one year [11] . The national data about breastfeeding and EBF are not well reported from the Arab World and most data are collected by crosssectional studies. In Saudi Arabia, the rate of initiation of breastfeeding among Saudi mothers was around 92% [17] , compared with 57% in Qatar [18] , and 98% in United Arab Emirates [19] . The national status and progress of infant nutrition including breastfeeding patterns in Saudi Arabia was reported as a part of the World Breastfeeding Trend Initiative in 2014 [20] . Authors reported the rate of EBF of 44% and focused on the indicators for a better breastfeeding practice including Baby Friendly units and improvement in maternal employment policies [20] .
Our study reviewed the practice of breastfeeding and pointed out some demographic and social characteristics that predict success or act as barriers to EBF. Besides multiparity, the main predictive factor for success of EBF was the mother's own past experience with EBF in her previous children, and nearly two thirds of mothers who EBF their older children do so with their current child. This finding is not unexpected as most of the difficulties in breastfeeding are usually reported in young and nulliparous mothers and these mothers need to be a target group, with better education and support about the benefits and techniques of breastfeeding to improve their future experiences [21, 22] . We also found that a Cesarean delivery and an infant's admission to the hospital were among the major barriers to initiation and continuation of EBF. Our findings support other studies in the region; Al Junaid concluded that multiparity was among the major factors associated with high prevalence of breastfeeding in Saudi Arabia [23] . More recently, another crosssectional study involving 671 mothers from Saudi Arabia published by Alzaheb about the factors affecting early initiation of breastfeeding, found that delivering a preterm or low birth weight infant as well as cesarean section deliveries were strong barriers to breastfeeding, and the author recommended establishing hospital policies and health staff training as a vital measure in improving breastfeeding practice [24] .
Nearly half of our babies receive their first feeding in the newborn nursery using a standard infant formula. The practice of skin-to-skin care immediately after birth is not optimal at our institutions and is negatively impacted by the limited space in labor and delivery units, and the unavailability of epidural anesthesia in the majority of cases. Those factors together with the absence of Baby-Friendly units reduce the chance to initiate breastfeeding in the first hour of life. Studies have shown that skin-to-skin care in the immediate postnatal period enhances the EBF practice and increases mother's milk supply [25, 26] . The same recommendation was highlighted in the NICHD statement about the benefits of breastfeeding [27] .
A large number of studies from Ethiopia and other resource limited countries in Africa show that colostrum feeding as the first enteral feeding received by an infant promotes EBF and improves infants' survival by improving oral suckling skills and facilitating milk production [28, 29] .
Findings from previously published reports in Western countries which examined the predictors for success of breastfeeding, showed that maternal age and education as well as healthcare providers' support were strongly associated with a higher rate of breastfeeding initiation [21, 30, 31] . Bailey reported a better success rate in primiparous mothers [15] . Many studies focused on the link between maternal smoking and breastfeeding [15] ; the prevalence of smoking among women in our study population was very negligible and so not included in our analysis.
The other barrier to EBF in our study is the employment of the mother. This challenge has been extensively studied in literature [32] [33] [34] [35] with strong evidence that maternal employment post birth is associated with shorter breastfeeding duration, although not with decreased initiation of breastfeeding. In our participants, the percentage of women who initiate breastfeeding at birth was comparable between employed and nonemployed mothers. However, the rate of EBF was different at six months of age.
Nowadays, we see a higher rate of employment among women in Jordan and other developing countries. Improving the socioeconomic status of young women can have contradictive effects on family rising and infant feeding practices. With a better education, mothers can learn more about the benefits of EBF and its impact on their child's health and long-term outcome. However, employed mothers have less time to spend with their children at the end of maternity leave, and with a better financial status can easily afford to buy infant formula, which negatively impacts EBF rates. In addition, the short maternity leave and the lack of supportive measures in the work environment discourage mothers from practicing EBF and lower their efforts to continue breastfeeding [36] [37] [38] .
The U.S. studies about the employment status as a predictive factor of breastfeeding have shown that EBF is higher among non-employed and part time workers. The breastfeeding rates are higher for working mothers when there is access to a flexible workplace environment, when lactating women are offered more support from employers and co-workers, and given enough time and place to nurse their children or express their milk [36] .
One of the main reasons for not EBF in our study is the mother's perception and belief of an inadequate milk supply based on infant's crying and being unsettled after feeding. Mothers in this study receive their support and encouragement solely from their families. The lack of educational programs about breastfeeding during pregnancy and the absence of lactation consultant services and postnatal support programs could have contributed to this finding [39, 40] . Other barriers to breastfeeding and EBF described in our study including maternal illness, latching difficulties and infant's hospitalization were consistent with what has been reported by others [29, 34] .
Potential solutions to overcome the challenges to exclusive breastfeeding include the establishment of counselling and educational programs during pregnancy to prepare the mothers mentally and emotionally to breastfeed their infants.
Working with the hospital administration to create Baby-Friendly units and apply the Ten Steps to Successful Breastfeeding as endorsed by the World Baby Friendly Initiative is considered the cornerstone in improving the rate of EBF. These steps include written policies, staff training, maternal counselling, and avoiding mother-infant separation in the immediate postnatal period [1] . The hiring lactation consultants is needed to spend enough time with postpartum mothers to teach the right technique for breastfeeding, and to help especially the young and primiparous mothers, to overcome the difficulties they might face in the first few days. These consultants should also be available and pivotal during follow up visits at the outpatient clinic. We should also focus on endorsing the International Code for controlling the Marketing and distribution of Breastmilk Substitutes [41] .
Without greater support for employed mothers who want to breastfeed, the continued negative impact on continuation of breastfeeding will likely increase with the increasing rate of employment among young women. Many of the challenges that face this group of mothers can be minimized with a judicious utilization of space and policy flexibility from employers, together with support from coworkers, family, and friends. Implementing strategies and policies to create daycare centers and lactation programs in the workplace environment should improve breastfeeding practices and positively inspire employed mothers to better achieve at work and at childcare.
Our study is not without limitations. The major limitation is its cross-sectional design that makes conclusions about predictors and barriers to EBF not very accurate. To minimize the recall bias usually associated with cross-sectional study designs, we limited the age of the involved children to less than one year. Another limitation is the inability to infer conclusions applicable to the whole Jordanian population since our sample does not represent the whole country. In addition, we deviated from the WHO definition of early initiation of breastfeeding within the first hour after birth and used three hours instead in our study population, and this might have falsely elevated the proportion of breastfeeding initiation but it has no effect on the exclusive breastfeeding outcome at six months of life.
Conclusions
In summary, the rate of exclusive breastfeeding among Jordanian women is below the WHO recommendation. Challenges in initiating and maintaining EBF are consistent with the rest of the world. Encouraging breastfeeding is a primary health promotion strategy, collaboration between health professionals, social services, workplaces, and the community is required to improve the breastfeeding experience for women and their babies. 
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